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ABSTRACT 


In the paper subadditive measure on the lattice of orthogonal projectors of von Neumann algebra is 
considered. The basic peoperties of the subadditive measure are estabelished and proved. 
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1. INTRODUCTION 


Let us assume that H is a complex Gilbert space, given the algebra of all finite operators defined 
in B (N) - N. Von Neumann's algebra is such a set of M that is a partial algebra of B (N) (that is 


aéEM, , if itis ), if it is closed to the top operator of the unit, including the operator. 
The commutant of M algebra is a set of M’ such @ € M that this set consists of all be the 


complementary elements in 2(H). M’is also a background Neumann algebra and is relevant. 


All orthogonal projectors in M von Neumann's algebra form a grid (logic). We define it V 
through us. From now on we call the elements projectors. 


k k 
Two projectors D,qG © V are called equivalents, U & M it anyuu= p, UU =—q. 


Specify the P ~ G equivalent projectors. If P the projector is G equivalent to a part of the projector, 


then we use the designation P< q . Through p- the projector 1- Pp. Through DV q the 
projection grid and the upper upper limit (s) of the projector; and the lower bound (infimum). 


For M von Neumann's algebra D, G © V itis shown PVqQ-dQ~ P-P”g willl. 


Definition 1. A subadditive dimension in M von Neumann's algebra /71: V- [O, 00) 1S 
said to be expressed as follows: 


a) m(O) = Q; m(p) =() because of p=0; 


b) D Sg because of m(p) < m(q) 
Cc) p ~ q because of m(p)=m(q); 


dj mpygq)smp)+m@) 
é) DP, Tt P because m(p,) Tt m(p) if the origin 


the scale is called the limit, if m(1) <oO any. In relation to [1] above 
PVqGQ-d~ P-PDPAWq ; we can substitute the condition 


m(p V q) = m(p a q) < mp) or mq) for projectors that are (d) p lq instead of 
condition (d’) 
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Definition 2. The linear part space of the H Gilbert space D C H (operator a, respectively 
defined in H Gilbert space) is called M if u’ EM itis for the optional unit operator u'(D) Cc D (as 


appropriate au’ =u'a ). In this case the DnM marking (as appropriate anM ) is used. 


1 
For any closed, densely defined operator a, it is defined as a module lal= (a . a) e 


CO 
if lal= | Ade z the spectral distribution of ([2]) 1s, then a 7 M itis @, © V necessary 
0 
and sufficient for a a M and for U € M that element in the polar distribution of operator Q = U lal. 


The following statement provides the main features of the 771 subadditional dimension. 
Theorem. [5] For the subadditive 711 dimension, the following properties are applicable: 


I. p<q becouse m(p) < m(q) ’ 
jy< 
2 mv p,)< Lim(P) 
3 Ff p(H)cD(a), llaplikKA so m(ez)<m(p~) . on this 


CO 
lal= | Ade y »anM densely defined operator; 
0 


a 
4. m( Pp) < m(q) because D AGF Q . 
LL 
5. The projector G © V , for any é>0, m( p ) < & and DAG= Q if there is a 
condition satisfying DP © V , then gq = 0. 
; a2 . 
6. Projector G,,q5 © V , for any «é>0, m( p ) <€ and q, \ P=q,7% Pp it 


there is a satisfying condition D © V , then gd1=Q2. 


Proof. Attribution 1 comes directly from the conditions of definition 1 (b) and (c). 
2 properties are derived from conditions 1 (d) and (e) of Definition 1. 


ae aa 
3. any nis appropriate for a natural number € sei < Pp. (See [4)). 


L L tL tL 
e Gai tT €, it follows m(e A = SUp m(e ail from the condition of definition 1 (e). 
n n n 


au ol 
This follows from the properties of (a) 1 (e 1 < m( DP ) of this theorem. 


4. g-G’ p- ad p-q I\ Pp and becouse p- Nd = 0) and 


q~ Pp— q- I\ Pp < P is derived. From this p- NG = O because m(q) < m(p) is 


derived. 

5. We own G=GQ-DPDAqg~ pYq-ps<p- . In this case 
m(q) < m(p~) < E . Since ¢>0 is optional and 11 its net value is g = 0. 

6. Checking that (G, —gG, Ag,) A p =0 is not difficult. It Gg, — G, Ag, =O follows 


that this theorem is based on the property of (v). It can be shown that this is the case G, < q- 
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Example 4. For each 1 subaddit measure 171: V- [O, 1], we define: 
(mp), if mp) =1; 
m™P)= ty if m(p)>1 
(1, | nm(p) > 
It is not difficult to check 771 whether a subadditional measure is V . 


Example 5. Let y(A), A=O0 us assume, for example, that there is a decreasing and non- 


negative function, that is, w(A)>0, w(0)=0, semi-additive, that is A, ‘ A, = 0, for the left, continuous 


WA, + A, ) < yW(A, ) = w(A, ) . For any m subadditive dimension 
m,(p)=y(mp)), peVv 


The function mM, “V-> [ O; 00) defined by the formula is a subaddit measure. 
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